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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical receiving set which receives a lightwave signal and is changed into an electrical 
signal, the inputted lightwave signal among the amounts of currents which the photo detector changed 
into the amount of currents and said photo detector outputted The offset detector which detects quantity 
of electricity showing the amount of offset currents equivalent to the zero level of a lightwave signal, 
The optical receiving set characterized by having the current drawing circuit drawn out from the amount 
of currents to which said amount of offset currents was reproduced from quantity of electricity which 
said offset detector detected, and said photo detector outputted the reproduced amount of offset currents 
concerned. 

[Claim 2] Said current drawing circuit is an optical receiving set according to claim 1 characterized by 
including the electrical-potential-difference buffer which adjusts quantity of electricity which said offset 
detector detected, and is outputted as an electrical-potential-difference value, and the armature-voltage 
control current source which generates the amount of currents according to the electrical-potential- 
difference value which said electrical-potential-difference buffer outputs. 

[Claim 3] Said current drawing circuit is an optical receiving set according to claim 1 characterized by 
including the electrical-potential-difference buffer which adjusts quantity of electricity which said offset 
detector detected, and is outputted as an electrical-potential-difference value, the amplifier with which 
only the predetermined amount of gains amplifies the electrical-potential-difference value which said 
electrical-potential-difference buffer outputs, and the armature-voltage control current source which 
generates the amount of currents according to the output value of said amplifier. 
[Claim 4] Said current drawing circuit is an optical receiving set according to claim 1 characterized by 
including the electrical-potential-difference buffer which adjusts quantity of electricity which said offset 
detector detected, and is outputted as an electrical-potential-difference value, the attenuator with which 
only the predetermined magnitude of attenuation attenuates the electrical-potential-difference value 
which said electrical-potential-difference buffer outputs, and the armature-voltage control current source 
which generates the amount of currents according to the output value of said attenuator. 
[Claim 5] It is the optical receiving set according to claim 1 characterized by including the 2nd resistor 
connected between the node of the electrical-potential-difference buffer which said offset detector 
consists of parallel connection circuits of the 1st resistor and a capacitor, and adjusts quantity of 
electricity to which said offset detector detected said current drawing circuit, and outputs it as an 
electrical-potential-difference value, and said photo detector and preamp, and the outgoing end of said 
electrical-potential-difference buffer. 

[Claim 6] Said offset detector consists of parallel connection circuits of the 1st resistor and a capacitor. 
Said current drawing circuit The 1st electrical-potential-difference buffer which adjusts quantity of 
electricity which said offset detector detected, and is outputted as an electrical-potential-difference 
value, The amplifier with which only the predetermined amount of gains amplifies the electrical- 
potential-difference value which said 1st electrical -potential-difference buffer outputs, The optical 
receiving set according to claim 1 characterized by including the 2nd resistor connected between the 
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node of the 2nd electrical-potential-difference buffer which performs voltage adjustment of the 
electrical-potential-difference value which said amplifier outputted, and said photo detector and preamp, 
and the outgoing end of said 2nd electrical-potential-difference buffer. 

[Claim 7] Said offset detector consists of parallel connection circuits of the 1st resistor and a capacitor. 
Said current drawing circuit The 1st electrical-potential-difference buffer which adjusts quantity of 
electricity which said offset detector detected, and is outputted as an electrical-potential-difference 
value, The attenuator with which only the predetermined magnitude of attenuation attenuates the 
electrical-potential-difference value which said 1st electrical -potential-difference buffer outputs, The 
optical receiving set according to claim 1 characterized by including the 2nd resistor connected between 
the node of the 2nd electrical-potential-difference buffer which performs voltage adjustment of the 
electrical-potential-difference value which said attenuator outputted, and said photo detector and 
preamp, and the outgoing end of said 2nd electrical-potential-difference buffer. 

[Claim 8] The optical receiving set according to claim 1 characterized by having further the impedance- 
conversion circuit which is connected to the outgoing end of a preamp and changes the output 
impedance of the preamp concerned into low impedance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical receiving set with which the offset level rise 
which originates in the AF response of a photo detector especially was compensated about the optical 
receiving set which receives a lightwave signal and is changed into an electrical signal. 
[0002] In recent years, optical communication attracts attention with increase of the amount of 
information transmissions. There is an optical receiving set which receives a pulse-like lightwave signal 
and is changed into an electrical signal as equipment which achieves an important duty in such optical 
communication. 
[0003] 

[Description of the Prior Art] Generally an AF response is included in the photo detector which 
constitutes an optical receiving set, this becomes a cause and the offset level of the electrical signal 
outputted from the photo detector equivalent to the zero level of a pulse-like lightwave signal rises with 
time amount progress. 

[0004] The structure of a photo detector is considered as one of the causes of this AF response. That is, 
although the cross-section structure of the PIN photodiode which is a photo detector general to drawing 
13 is shown, in this drawing, an PIN photodiode consists of three layers, P layers, I layers (depletion 
layer), and N layer, I layers are inserted between P layers and N layer, and an electrical potential 
difference is impressed to P layers and N layer. If I layers receive light, a carrier will be generated, it 
will be accelerated by the electric field by which this is made between P layers and N layer, and an 
anode [ of a photo detector ] or cathode side will be reached. Input light is changed into an electrical 
signal by this. 

[0005] By the way, although field strength becomes low in the part separated from the impression 
electrode in the direction of a field, a carrier is generated when light is also equivalent to an I layer part 
with such low field strength. Without almost being accelerated by electric field, such a carrier is diffused 
gradually and reaches an anode [ of a photo detector ], or cathode side. Consequently, a photo detector 
will have a very big time constant. Although the frequency response characteristic of the photo detector 
in this case is shown in drawing 14 (A), a level difference will arise near a number - 100kHz of 
numbers. 

[0006] If the lightwave signal with which intensity modulation as shown in drawing 14 (B) was 
performed is inputted into a photo detector with such a frequency response characteristic, an offset level 
as shown in drawing 14 (C) will output the electrical signal which went up with time amount progress. 
[0007] Since the offset level of the electrical signal outputted from a photo detector rises with time 
amount progress, the following problems arise. The case where 1st optical communication is first used 
for the data transfer between computers is explained. Since the transmission distance is comparatively 
short, such a transfer does not require a big dynamic range. Therefore, the cost reduction by 
simplification of an optical receiving set is aimed at, and a fixed threshold method performs amplitude 
discernment. By the way, when a fixed threshold method performs amplitude discernment based on the 
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electrical signal with which an offset level rises with time amount progress, as shown in drawing 15 (A), 
it arises that "0" level of the electrical signal outputted from a photo detector exceeds a threshold. 
Consequently, as shown in drawing 15 (B), there is a problem of mistaking "0" signals for "1" signal (it 
being displayed as "an error" all over drawing). 

[0008] The 2nd problem is explained below. Although aiming at a low power and making supply 
voltage of an optical receiving set low is performed, when a large amplitude signal is inputted into a 
photo detector, the preamp formed in the latter part of a photo detector will be saturated with an optical 
receiving set with such equipment. In order to avoid this, the logarithmic amplifier format is adopted as 
the preamp. That is, the input-output behavioral characteristics of a preamp are made to become a flat 
output to the input more than fixed level, as shown in drawing 16 (A), however, when the signal with 
which the amplitude as shown in drawing 16 (B) is large with a signal, and an offset level rises with 
time amount progress is inputted into this preamp, it is shown in drawing 16 (C) ~ as - original "0" 
level — "1" ~ level — approaching — just — being alike — the problem of being in the condition that "1" 
level and distinction do not stick arises. 

[0009] The circuit which detects "0" level variation of a preamp output, returns this to a preamp as a 
conventional technique which solved such a problem, and canceled offset is known (collection C-502 of 
the 1995 Institute of Electronics, Information and Communication Engineers electronics society 
convention drafts). Moreover, there is the conventional technique indicated by JP,6-232916,A and JP,6- 
232917,A. 
[0010] 

[Problem(s) to be Solved by the Invention] However, found in the collection of the Institute of 
Electronics, Information and Communication Engineers electronics society convention drafts, with the 
conventional technique, since feedback starts so that "1" level may be brought close to "0" level when 
"1" level inputs continuously, "1" level may be taken for "0" level. Therefore, it is necessary to restrict 
the number of same sign continuation with this conventional technique. Moreover, in the conventional 
technique indicated by JP,6-232916,A and JP,6-232917,A, circuitry is very complicated and there is a 
problem in viewpoints, such as cost reduction by low-power-izing or simplification of circuitry. 
[001 1] From such a thing, this invention offers other different means from such a conventional 
technique as a means to solve the above-mentioned problem accompanying an offset rise of a photo 
detector. 

[0012] This invention is made in view of such a point, the problem of the amplitude discernment 
impossible accompanying an offset rise of a photo detector is solved, and also to a same sign 
continuation input, amplitude discernment is possible and a configuration aims at offering an easy 
optical receiving set. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose in this invention, as 
shown in drawing 1 , the inputted lightwave signal among the amounts of currents which the photo 
detector 1 changed into the amount of currents and the photo detector 1 outputted The offset detector 2 
which detects quantity of electricity showing the amount of offset currents equivalent to the zero level of 
a lightwave signal, The optical receiving set characterized by having the current drawing circuit 3 which 
reproduces the amount of offset currents from quantity of electricity which the offset detector 2 detected, 
and draws out the reproduced amount of offset currents from the amount of currents which the photo 
detector 1 outputted is offered. 

[0014] In the above configurations, the offset detector 2 consists of parallel connection circuits of a 
resistor and a capacitor. By choosing the time constant of these parallel circuits appropriately, the offset 
detector 2 can detect the amount curve [****/ the curve of the amount 10 of offset currents of the 
amounts IPD of currents which the photo detector 1 outputted / almost ] 12 of currents, as shown in 
drawing 2 (A). 

[0015] The current drawing circuit 3 creates the drawing current II which has the almost same curve as 
the amount 10 of offset currents as shown in drawing 2 (B) based on this amount curve 12 of currents 
(namely, "playback of the amount of offset currents" and homonymy), and draws out this drawing 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/14/2006 



JP, 10-022521, A [DETAILED DESCRIPTION] 



Page 3 of 6 



current II from the amount IPD of currents which the photo detector 1 outputted. Consequently, the 
current to which compensation of offset as shown in drawing 2 (C) was carried out is inputted into a 
preamp 4. 

[0016] Moreover, as shown in drawing 3 , even when "1" level is inputted continuously, as shown in 
drawing 3 (A), as for the offset detector 2, the amount curve [ **** / the curve of the amount 10 of offset 
currents of a photo detector 1 / almost ] 12 of currents can be detected. Therefore, like the above, the 
current drawing circuit 3 creates the drawing current II which has the almost same curve as the amount 
10 of offset currents as shown in drawing 3 (B) based on this amount curve 12 of currents, and draws out 
this drawing current II from the amount IPD of currents which the photo detector 1 outputted. 
Consequently, the current to which compensation of offset as shown in drawing 3 (C) was carried out is 
inputted into a preamp 4. 

[0017] While the problem of the amplitude discernment impossible accompanying an offset rise of a 
photo detector 1 as mentioned above is solved, an optical receiving set with an easy configuration is 
offered possible [ amplitude discernment ] also to a same sign continuation input. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. First, the principle configuration of the gestalt of the 1st operation concerning the optical 
receiving set of this invention is explained with reference to drawing 1 . The gestalt of the 1st operation 
is equipped with the current drawing circuit 3 which reproduces the amount of offset currents from 
quantity of electricity which the offset detector 2 which detects quantity of electricity which expresses 
the amount of offset currents equivalent to the zero level of a lightwave signal among the amounts of 
currents which the photo detector 1 which changes the inputted lightwave signal into the amount of 
currents, and the photo detector 1 outputted, and an offset detector 2 detected, and draws out the 
reproduced amount of offset currents from the amount of currents which a photo detector 1 outputted. 
[0019] Drawing 4 is the block diagram showing the 1st detailed configuration of the gestalt of operation. 
The current drawing circuit 3 consists of electrical-potential-difference buffer 3 a and armature-voltage 
control current source 3b among drawing. The circuit diagram corresponding to this block diagram is 
shown in drawing 5 . 

[0020] In drawing 5 , a photo detector 1 consists of PIN photodiodes PD, and the offset detector 2 is 
connected to the cathode side of Photodiode PD. The offset detector 2 is the parallel connection circuit 
of variable resistance Rl and a capacitor CI. The anode side of Photodiode PD is connected to the base 
of the transistor Q3 which is the input edge of a preamp 4. The node of a photo detector 1 and the offset 
detector 2 is connected to the base of the transistor Ql which is the input edge of electrical-potential- 
difference buffer 3a through resistance R2. Electrical-potential-difference buffer 3a consists of emitter- 
followers. The outgoing end of electrical-potential-difference buffer 3a is connected to the base of the 
transistor Q2 which is the input edge of armature-voltage control current source 3b. The collector of the 
transistor Q2 of armature-voltage control current source 3b is connected to the base of the transistor Q3 
of a preamp 4. 

[0021] Actuation of the circuit of drawing 5 is explained below. As shown in drawing 2 (A), the parallel 
connection circuit of variable resistance Rl and a capacitor CI integrates with the current IPD which 
flows to Photodiode PD, and detects the electrical-potential-difference value equivalent to the amount 
curve 12 of currents. Since the configuration of this amount curve 12 of currents changes by changing the 
resistance of variable resistance Rl, it adjusts the resistance of variable resistance Rl so that the 
configuration of this amount curve 12 of currents may serve as a curve of the amount 10 of offset 
currents of Photodiode PD, and similarity. In fact, the output of a preamp 4 is supervised, and the 
resistance of variable resistance Rl is adjusted so that a wave like drawing 2 (C) may be acquired. 
[0022] If the electrical potential difference equivalent to the amount curve 12 of currents is inputted into 
the base of the transistor Ql of electrical-potential-difference buffer 3a, the electrical potential 
difference equivalent to the drawing current II shown in drawing 2 (B) will occur at the node of the 
diode Dl connected to the emitter of a transistor Ql, and resistance R3. According to this electrical 
potential difference, the transistor Q2 of armature-voltage control current source 3b generates a current. 
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This current is equivalent to the drawing current II of drawing 2 (B). Since the drawing current II flows 
in the direction which flows into the collector of a transistor Q2, the current (IPD-I1) from which only 
the drawing current II was deducted will flow at the base of a transistor Q3 from the current IPD which 
should flow at the base of the transistor Q3 of a preamp 4 from Photodiode PD. 

[0023] A preamp 4 is the usual configuration of a transimpedance mold. It is the diode which constitutes 
the logarithmic amplifier format established in order to prevent saturating diode D4 by the input of a 
large amplitude signal, and diode D3 is the diode for preventing the oscillation by the input of a large 
amplitude signal. 

[0024] Since the configuration of the drawing current II can be made almost the same as the 
configuration of the amount 10 of offset currents also to a same sign continuation input while the 
problem of the amplitude discernment impossible accompanying the rise of the amount 10 of offset 
currents of Photodiode PD as mentioned above is solved, amplitude discernment is possible. Moreover, 
circuitry is easy and IC-ization can also be realized easily. 

[0025] Below, the gestalt of the 2nd operation is explained. Drawing 6 R> 6 is the block diagram 
showing the 2nd configuration of the gestalt of operation, and drawing 7 is a circuit diagram 
corresponding to this block diagram. In addition, since the 2nd configuration of the gestalt of operation 
is fundamentally [ as the 1st configuration of the gestalt of operation ] the same, it gives the same 
reference mark to the same component, and omits the explanation. 

[0026] With the gestalt of the 2nd operation, electrical-potential-difference buffer 3c and 3d of amplifier 
are newly added to the 1st configuration of the gestalt of operation. That is, as shown in drawing 6 , 
electrical-potential-difference buffer 3c and 3d of amplifiers are added between the offset detector 2 and 
electrical-potential-difference buffer 3a. If circuitry explains, as shown in drawing 7 R> 7, the node of a 
photo detector 1 and the offset detector 2 will be connected to the base of the transistor Q5 which is the 
input edge of electrical-potential-difference buffer 3c through resistance R9. The outgoing end of 
electrical-potential-difference buffer 3c is connected to the base of the transistor Q6 which is the input 
edge of 3d of amplifiers. The collector of the transistor Q7 which is the outgoing end of 3d of amplifiers 
is connected to the base of the transistor Ql of electrical-potential-difference buffer 3a. 3d of amplifier 
is the differential amplifier which can carry out adjustable [ of the gain ] by carrying out adjustable [ of 
the resistance of variable resistance R16 ]. 

[0027] The magnitude of the drawing current II generated in armature-voltage control current source 3b 
can be adjusted by adding such electrical-potential-difference buffer 3c and 3d of amplifier, and 
adjusting the amount of magnification of 3d of amplifier. 

[0028] In addition, although adjusted with the gestalt of the 2nd operation towards adding 3d of 
amplifier and increasing the magnitude of the drawing current II It may be better to have made it adjust 
towards forming the attenuator which can carry out adjustable [ of the magnitude of attenuation ] 
depending on the size relation between the configuration of the drawing current II, and the configuration 
of the amount 10 of offset currents of Photodiode PD instead of 3d of amplifier, and reducing the 
magnitude of the drawing current II. 

[0029] Below, the gestalt of the 3rd operation is explained. Drawing 8 R> 8 is the block diagram 
showing the 3rd configuration of the gestalt of operation, and drawing 9 is a circuit diagram 
corresponding to this block diagram. Since the 3rd configuration of the gestalt of operation is 
fundamentally [ as the 1st configuration of the gestalt of operation ] the same, it gives the same 
reference mark to the same component, and omits the explanation. 

[0030] The current drawing circuit 3 of the gestalt of the 1st operation is constituted from electrical- 
potential-difference buffer 3e and resistance R20 by the gestalt of the 3rd operation. If circuitry explains, 
as shown in drawing 9 , the node of a photo detector 1 and the offset detector 2 will be connected to the 
base of the transistor Q10 which is the input edge of electrical-potential-difference buffer 3e through 
resistance R21. The outgoing end of electrical-potential-difference buffer 3e is connected to the end of 
resistance R20, and the other end of resistance R20 is connected to the base of the transistor Q3 of a 
preamp 4. 

[0031] Below, the drawing current II drawn out through resistance R20 is explained from the amount 
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IPD of currents which should flow into the base of the transistor Q3 of a preamp 4. That is, the output of 
electrical-potential-difference deltaV is obtained in the offset detector 2, and suppose that it inputted into 
electrical-potential-difference buffer 3e. Since the gain of electrical-potential-difference buffer 3e is "1" 
theoretically, electrical-potential-difference deltaV gets across to the end of resistance R20 as it is. On 
the other hand, since a preamp 4 is a transimpedance mold, feedback has started by resistance R7, 
therefore the potential of the other end of resistance R20 is not changed. Thereby, electrical-potential- 
difference deltaV will start resistance R20, and the drawing current II serves as deltaV/R20. Here, since 
it has the relation of deltaV**Rl, it is set to I1**R1/R20. Therefore, the magnitude of the drawing 
current II can be set up by the ratio of resistance Rl and resistance R20. 

[0032] Below, the gestalt of the 4th operation is explained. Drawing 1010 is a block diagram showing 
the 4th configuration of the gestalt of operation, and drawing 1 1 is a circuit diagram corresponding to 
this block diagram. The 4th configuration of the gestalt of operation newly adds electrical-potential- 
difference buffer 3c of the gestalt of the 2nd operation, and 3d of amplifier to the gestalt of the 3rd 
operation. Therefore, in explanation of the gestalt of the 4th operation, the same reference mark is given 
to the same part as the configuration of the gestalt of the 3rd operation, and the gestalt of the 2nd 
operation, and the explanation is omitted. 

[0033] Since 3d of amplifier can draw out and the magnitude of a current II can be adjusted with the 
gestalt of the 4th operation, the resistance of resistance R20 may be immobilization. By using resistance 
R20 as a fixed resistor, it becomes the configuration which can lose the distributed capacity which 
narrows a band andis [ IC-] easy toize. 

[0034] In addition, the attenuator which can carry out adjustable [ of the magnitude of attenuation ] 
instead of 3d of amplifier also with the gestalt of the 4th operation is formed, and you may make it 
adjust towards reducing the magnitude of the drawing current II. 

[0035] Below, the gestalt of the 5th operation is explained. Drawing 1212 is a block diagram showing 
the 5th configuration of the gestalt of operation. That is, also in the gestalt of which the above- 
mentioned operation, although the adjustment which brings the configuration of the drawing current II 
shown in drawing 2 or drawing 3 close to the configuration of the amount 10 of offset currents of 
Photodiode PD is required, in fact, this adjustment supervises the output of a preamp 4, and it is 
performed so that a wave like drawing 2 (C) may be acquired. However, the output impedance of a 
preamp 4 was high, and on the other hand, with the measuring instruments 6, such as an oscilloscope for 
an output monitor, in order to treat the signal of high frequency, its input impedance needed to be low, 
and the way things stand, it had the situation that the output monitor of a preamp 4 could not be 
performed. Then, the outgoing end of a preamp 4 is branched and the impedance-conversion circuit 5 is 
established in the branched outgoing end. By this impedance-conversion circuit 5, the output impedance 
of a preamp 4 is changed into the low-power output impedance of about 50ohms, and the measuring 
instrument 6 of a low input impedance is connected. While being able to perform adjustment of the 
above-mentioned drawing current II easily by this, the monitor of a lightwave signal etc. becomes 
possible. 

[0036] In addition, although drawing 5 , drawing 7 , drawing 9 , drawing 1 1 , and drawing 12 showed 
the concrete circuit with the gestalt of each operation mentioned above, as long as this is a circuit which 
does not pass because it illustrated, but attains the same function, it may be other circuitry. 
[0037] Moreover, although the offset detector 2 is constituted from a parallel circuit of a capacitor CI 
and resistance Rl, such a parallel circuit is connected to plurality and a serial, and you may make it 
constitute the offset detector 2 from a gestalt of each operation mentioned above according to the 
property of Photodiode PD. 
[0038] 

[Effect of the Invention] As explained above, in this invention, quantity of electricity showing the 
amount of offset currents equivalent to the zero level of a lightwave signal is detected among the 
amounts of currents which the photo detector outputted, and the amount of offset currents is reproduced 
based on this. And the reproduced amount of offset currents is drawn out from the amount of currents 
which the photo detector outputted. 
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[0039] Even if offset of a photo detector goes up, while being able to perform amplitude discernment 
and being able to perform amplitude discernment also to a same sign continuation input by this, it 
becomes possible for circuitry to become very easy and to offer the low optical receiving set of power 
consumption. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the optical receiving set with which the offset level rise 
which originates in the AF response of a photo detector especially was compensated about the optical 
receiving set which receives a lightwave signal and is changed into an electrical signal. 
[0002] In recent years, optical communication attracts attention with increase of the amount of 
information transmissions. There is an optical receiving set which receives a pulse-like lightwave signal 
and is changed into an electrical signal as equipment which achieves an important duty in such optical 
communication. 
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PRIOR ART 



[Description of the Prior Art] Generally an AF response is included in the photo detector which 
constitutes an optical receiving set, this becomes a cause and the offset level of the electrical signal 
outputted from the photo detector equivalent to the zero level of a pulse-like lightwave signal rises with 
time amount progress. 

[0004] The structure of a photo detector is considered as one of the causes of this AF response. That is, 
although the cross-section structure of the PIN photodiode which is a photo detector general to drawing 
13 is shown, in this drawing, an PIN photodiode consists of three layers, P layers, I layers (depletion 
layer), and N layer, I layers are inserted between P layers and N layer, and an electrical potential 
difference is impressed to P layers and N layer. If I layers receive light, a carrier will be generated, it 
will be accelerated by the electric field by which this is made between P layers and N layer, and an 
anode [ of a photo detector ] or cathode side will be reached. Input light is changed into an electrical 
signal by this. 

[0005] By the way, although field strength becomes low in the part separated from the impression 
electrode in the direction of a field, a carrier is generated when light is also equivalent to an I layer part 
with such low field strength. Without almost being accelerated by electric field, such a carrier is diffused 
gradually and reaches an anode [ of a photo detector ], or cathode side. Consequently, a photo detector 
will have a very big time constant. Although the frequency response characteristic of the photo detector 
in this case is shown in drawing 14 (A), a level difference will arise near a number - 100kHz of 
numbers. 

[0006] If the lightwave signal with which intensity modulation as shown in drawing 14 (B) was 
performed is inputted into a photo detector with such a frequency response characteristic, an offset level 
as shown in drawing 14 (C) will output the electrical signal which went up with time amount progress. 
[0007] Since the offset level of the electrical signal outputted from a photo detector rises with time 
amount progress, the following problems arise. The case where 1st optical communication is first used 
for the data transfer between computers is explained. Since the transmission distance is comparatively 
short, such a transfer does not require a big dynamic range. Therefore, the cost reduction by 
simplification of an optical receiving set is aimed at, and a fixed threshold method performs amplitude 
discernment. By the way, when a fixed threshold method performs amplitude discernment based on the 
electrical signal with which an offset level rises with time amount progress, as shown in drawing 15 (A), 
it arises that "0" level of the electrical signal outputted from a photo detector exceeds a threshold. 
Consequently, as shown in drawing 15 (B), there is a problem of mistaking "0" signals for "1" signal (it 
being displayed as "an error" all over drawing). 

[0008] The 2nd problem is explained below. Although aiming at a low power and making supply 
voltage of an optical receiving set low is performed, when a large amplitude signal is inputted into a 
photo detector, the preamp formed in the latter part of a photo detector will be saturated with an optical 
receiving set with such equipment. In order to avoid this, the logarithmic amplifier format is adopted as 
the preamp. That is, the input-output behavioral characteristics of a preamp are made to become a flat 
output to the input more than fixed level, as shown in drawing 16 (A), however, when the signal with 
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which the amplitude as shown in drawing 16 (B) is large with a signal, and an offset level rises with 
time amount progress is inputted into this preamp, it is shown in drawing 16 (C) — as — original "0" 
level — "1" ~ level ~ approaching - just — being alike — the problem of being in the condition that "1" 
level and distinction do not stick arises. 

[0009] The circuit which detects "0" level variation of a preamp output, returns this to a preamp as a 
conventional technique which solved such a problem, and canceled offset is known (collection C-502 of 
the 1995 Institute of Electronics, Information and Communication Engineers electronics society 
convention drafts). Moreover, there is the conventional technique indicated by JP,6-232916,A and JP,6- 
232917,A. 
[0010] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, in this invention, quantity of electricity showing the 
amount of offset currents equivalent to the zero level of a lightwave signal is detected among the 
amounts of currents which the photo detector outputted, and the amount of offset currents is reproduced 
based on this. And the reproduced amount of offset currents is drawn out from the amount of currents 
which the photo detector outputted. 

[0039] Even if offset of a photo detector goes up, while being able to perform amplitude discernment 
and being able to perform amplitude discernment also to a same sign continuation input by this, it 
becomes possible for circuitry to become very easy and to offer the low optical receiving set of power 
consumption. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, found in the collection of the Institute of 
Electronics, Information and Communication Engineers electronics society convention drafts, with the 
conventional technique, since feedback starts so that "1" level may be brought close to "0" level when 
"1" level inputs continuously, "1" level may be taken for "0" level. Therefore, it is necessary to restrict 
the number of same sign continuation with this conventional technique. Moreover, in the conventional 
technique indicated by JP,6-232916,A and JP,6-232917,A, circuitry is very complicated and there is a 
problem in viewpoints, such as cost reduction by low-power-izing or simplification of circuitry. 
[001 1] From such a thing, this invention offers other different means from such a conventional 
technique as a means to solve the above-mentioned problem accompanying an offset rise of a photo 
detector. 

[0012] This invention is made in view of such a point, the problem of the amplitude discernment 
impossible accompanying an offset rise of a photo detector is solved, and also to a same sign 
continuation input, amplitude discernment is possible and a configuration aims at offering an easy 
optical receiving set. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose in this invention, as 
shown in drawing 1 , the inputted lightwave signal among the amounts of currents which the photo 
detector 1 changed into the amount of currents and the photo detector 1 outputted The offset detector 2 
which detects quantity of electricity showing the amount of offset currents equivalent to the zero level of 
a lightwave signal, The optical receiving set characterized by having the current drawing circuit 3 which 
reproduces the amount of offset currents from quantity of electricity which the offset detector 2 detected, 
and draws out the reproduced amount of offset currents from the amount of currents which the photo 
detector 1 outputted is offered. 

[0014] In the above configurations, the offset detector 2 consists of parallel connection circuits of a 
resistor and a capacitor. By choosing the time constant of these parallel circuits appropriately, the offset 
detector 2 can detect the amount curve [****/ the curve of the amount 10 of offset currents of the 
amounts IPD of currents which the photo detector 1 outputted / almost ] 12 of currents, as shown in 
drawing 2 (A). 

[0015] The current drawing circuit 3 creates the drawing current II which has the almost same curve as 
the amount 10 of offset currents as shown in drawing 2 (B) based on this amount curve 12 of currents 
(namely, "playback of the amount of offset currents" and homonymy), and draws out this drawing 
current II from the amount IPD of currents which the photo detector 1 outputted. Consequently, the 
current to which compensation of offset as shown in drawing 2 (C) was carried out is inputted into a 
preamp 4. 

[0016] Moreover, as shown in drawing 3 , even when "1" level is inputted continuously, as shown in 
drawing 3 (A), as for the offset detector 2, the amount curve [****/ the curve of the amount 10 of offset 
currents of a photo detector 1 / almost ] 12 of currents can be detected. Therefore, like the above, the 
current drawing circuit 3 creates the drawing current II which has the almost same curve as the amount 
10 of offset currents as shown in drawing 3 (B) based on this amount curve 12 of currents, and draws out 
this drawing current II from the amount IPD of currents which the photo detector 1 outputted. 
Consequently, the current to which compensation of offset as shown in drawing 3 (C) was carried out is 
inputted into a preamp 4. 

[0017] While the problem of the amplitude discernment impossible accompanying an offset rise of a 
photo detector 1 as mentioned above is solved, an optical receiving set with an easy configuration is 
offered possible [ amplitude discernment ] also to a same sign continuation input. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. First, the principle configuration of the gestalt of the 1st operation concerning the optical 
receiving set of this invention is explained with reference to drawing 1 . The gestalt of the 1st operation 
is equipped with the current drawing circuit 3 which reproduces the amount of offset currents from 
quantity of electricity which the offset detector 2 which detects quantity of electricity which expresses 
the amount of offset currents equivalent to the zero level of a lightwave signal among the amounts of 
currents which the photo detector 1 which changes the inputted lightwave signal into the amount of 
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currents, and the photo detector 1 outputted, and an offset detector 2 detected, and draws out the 
reproduced amount of offset currents from the amount of currents which a photo detector 1 outputted. 
[0019] Drawing 4 is the block diagram showing the 1st detailed configuration of the gestalt of operation. 
The current drawing circuit 3 consists of electrical-potential-difference buffer 3a and armature- voltage 
control current source 3b among drawing. The circuit diagram corresponding to this block diagram is 
shown in drawing 5 . 

[0020] In drawing 5 , a photo detector 1 consists of PIN photodiodes PD, and the offset detector 2 is 
connected to the cathode side of Photodiode PD. The offset detector 2 is the parallel connection circuit 
of variable resistance Rl and a capacitor CI. The anode side of Photodiode PD is connected to the base 
of the transistor Q3 which is the input edge of a preamp 4. The node of a photo detector 1 and the offset 
detector 2 is connected to the base of the transistor Ql which is the input edge of electrical-potential- 
difference buffer 3a through resistance R2. Electrical-potential-difference buffer 3a consists of emitter- 
followers. The outgoing end of electrical-potential-difference buffer 3a is connected to the base of the 
transistor Q2 which is the input edge of armature- voltage control current source 3b. The collector of the 
transistor Q2 of armature-voltage control current source 3b is connected to the base of the transistor Q3 
of a preamp 4. 

[0021] Actuation of the circuit of drawing 5 is explained below. As shown in drawing 2 (A), the parallel 
connection circuit of variable resistance Rl and a capacitor CI integrates with the current IPD which 
flows to Photodiode PD, and detects the electrical-potential-difference value equivalent to the amount 
curve 12 of currents. Since the configuration of this amount curve 12 of currents changes by changing the 
resistance of variable resistance Rl, it adjusts the resistance of variable resistance Rl so that the 
configuration of this amount curve 12 of currents may serve as a curve of the amount 10 of offset 
currents of Photodiode PD, and similarity. In fact, the output of a preamp 4 is supervised, and the 
resistance of variable resistance Rl is adjusted so that a wave like drawing 2 (C) may be acquired. 
[0022] If the electrical potential difference equivalent to the amount curve 12 of currents is inputted into 
the base of the transistor Ql of electrical-potential-difference buffer 3a, the electrical potential 
difference equivalent to the drawing current II shown in drawing 2 (B) will occur at the node of the 
diode Dl connected to the emitter of a transistor Ql, and resistance R3. According to this electrical 
potential difference, the transistor Q2 of armature- voltage control current source 3b generates a current. 
This current is equivalent to the drawing current II of drawing 2 (B). Since the drawing current II flows 
in the direction which flows into the collector of a transistor Q2, the current (IPD-I1) from which only 
the drawing current II was deducted will flow at the base of a transistor Q3 from the current IPD which 
should flow at the base of the transistor Q3 of a preamp 4 from Photodiode PD. 

[0023] A preamp 4 is the usual configuration of a transimpedance mold. It is the diode which constitutes 
the logarithmic amplifier format established in order to prevent saturating diode D4 by the input of a 
large amplitude signal, and diode D3 is the diode for preventing the oscillation by the input of a large 
amplitude signal 

[0024] Since the configuration of the drawing current II can be made almost the same as the 
configuration of the amount 10 of offset currents also to a same sign continuation input while the 
problem of the amplitude discernment impossible accompanying the rise of the amount 10 of offset 
currents of Photodiode PD as mentioned above is solved, amplitude discernment is possible. Moreover, 
circuitry is easy and IC-ization can also be realized easily. 

[0025] Below, the gestalt of the 2nd operation is explained. Drawing 6 R> 6 is the block diagram 
showing the 2nd configuration of the gestalt of operation, and drawing 7 is a circuit diagram 
corresponding to this block diagram. In addition, since the 2nd configuration of the gestalt of operation 
is fundamentally [ as the 1st configuration of the gestalt of operation ] the same, it gives the same 
reference mark to the same component, and omits the explanation. 

[0026] With the gestalt of the 2nd operation, electrical-potential-difference buffer 3c and 3d of amplifier 
are newly added to the 1st configuration of the gestalt of operation. That is, as shown in drawing 6 , 
electrical-potential-difference buffer 3c and 3d of amplifiers are added between the offset detector 2 and 
electrical-potential-difference buffer 3 a. If circuitry explains, as shown in drawing 7 R> 7, the node of a 
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photo detector 1 and the offset detector 2 will be connected to the base of the transistor Q5 which is the 
input edge of electrical-potential-difference buffer 3c through resistance R9. The outgoing end of 
electrical-potential-difference buffer 3c is connected to the base of the transistor Q6 which is the input 
edge of 3d of amplifiers. The collector of the transistor Q7 which is the outgoing end of 3d of amplifiers 
is connected to the base of the transistor Ql of electrical-potential-difference buffer 3a. 3d of amplifier 
is the differential amplifier which can carry out adjustable [ of the gain ] by carrying out adjustable [ of 
the resistance of variable resistance R16 ]. 

[0027] The magnitude of the drawing current II generated in armature-voltage control current source 3b 
can be adjusted by adding such electrical-potential-difference buffer 3c and 3d of amplifier, and 
adjusting the amount of magnification of 3d of amplifier. 

[0028] In addition, although adjusted with the gestalt of the 2nd operation towards adding 3d of 
amplifier and increasing the magnitude of the drawing current II It may be better to have made it adjust 
towards forming the attenuator which can carry out adjustable [ of the magnitude of attenuation ] 
depending on the size relation between the configuration of the drawing current II, and the configuration 
of the amount 10 of offset currents of Photodiode PD instead of 3d of amplifier, and reducing the 
magnitude of the drawing current II. 

[0029] Below, the gestalt of the 3rd operation is explained. Drawing 8 R> 8 is the block diagram 
showing the 3rd configuration of the gestalt of operation, and drawing 9 is a circuit diagram 
corresponding to this block diagram. Since the 3rd configuration of the gestalt of operation is 
fundamentally [ as the 1st configuration of the gestalt of operation ] the same, it gives the same 
reference mark to the same component, and omits the explanation. 

[0030] The current drawing circuit 3 of the gestalt of the 1st operation is constituted from electrical- 
potential-difference buffer 3e and resistance R20 by the gestalt of the 3rd operation. If circuitry explains, 
as shown in drawing 9 , the node of a photo detector 1 and the offset detector 2 will be connected to the 
base of the transistor Q10 which is the input edge of electrical-potential-difference buffer 3e through 
resistance R21. The outgoing end of electrical-potential-difference buffer 3e is connected to the end of 
resistance R20, and the other end of resistance R20 is connected to the base of the transistor Q3 of a 
preamp 4. 

[0031] Below, the drawing current II drawn out through resistance R20 is explained from the amount 
TPD of currents which should flow into the base of the transistor Q3 of a preamp 4. That is, the output of 
electrical-potential-difference deltaV is obtained in the offset detector 2, and suppose that it inputted into 
electrical-potential-difference buffer 3e. Since the gain of electrical-potential-difference buffer 3e is "1" 
theoretically, electrical-potential-difference deltaV gets across to the end of resistance R20 as it is. On 
the other hand, since a preamp 4 is a transimpedance mold, feedback has started by resistance R7, 
therefore the potential of the other end of resistance R20 is not changed. Thereby, electrical-potential- 
difference deltaV will start resistance R20, and the drawing current II serves as deltaV/R20. Here, since 
it has the relation of deltaV**Rl, it is set to I1**R1/R20. Therefore, the magnitude of the drawing 
current II can be set up by the ratio of resistance Rl and resistance R20. 

[0032] Below, the gestalt of the 4th operation is explained. Drawing 1010 is a block diagram showing 
the 4th configuration of the gestalt of operation, and drawing 1 1 is a circuit diagram corresponding to 
this block diagram. The 4th configuration of the gestalt of operation newly adds electrical-potential- 
difference buffer 3c of the gestalt of the 2nd operation, and 3d of amplifier to the gestalt of the 3rd 
operation. Therefore, in explanation of the gestalt of the 4th operation, the same reference mark is given 
to the same part as the configuration of the gestalt of the 3rd operation, and the gestalt of the 2nd 
operation, and the explanation is omitted. 

[0033] Since 3d of amplifier can draw out and the magnitude of a current II can be adjusted with the 
gestalt of the 4th operation, the resistance of resistance R20 may be immobilization. By using resistance 
R20 as a fixed resistor, it becomes the configuration which can lose the distributed capacity which 
narrows a band andis [ IC-] easy toize. 

[0034] In addition, the attenuator which can carry out adjustable [ of the magnitude of attenuation ] 
instead of 3d of amplifier also with the gestalt of the 4th operation is formed, and you may make it 
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adjust towards reducing the magnitude of the drawing current II. 

[0035] Below, the gestalt of the 5th operation is explained. Drawing 1212 is a block diagram showing 
the 5th configuration of the gestalt of operation. That is, also in the gestalt of which the above- 
mentioned operation, although the adjustment which brings the configuration of the drawing current II 
shown in drawing 2 or drawing 3 close to the configuration of the amount 10 of offset currents of 
Photodiode PD is required, in fact, this adjustment supervises the output of a preamp 4, and it is 
performed so that a wave like drawing 2 (C) may be acquired. However, the output impedance of a 
preamp 4 was high, and on the other hand, with the measuring instruments 6, such as an oscilloscope for 
an output monitor, in order to treat the signal of high frequency, its input impedance needed to be low, 
and the way things stand, it had the situation that the output monitor of a preamp 4 could not be 
performed. Then, the outgoing end of a preamp 4 is branched and the impedance-conversion circuit 5 is 
established in the branched outgoing end. By this impedance-conversion circuit 5, the output impedance 
of a preamp 4 is changed into the low-power output impedance of about 50ohms, and the measuring 
instrument 6 of a low input impedance is connected. While being able to perform adjustment of the 
above-mentioned drawing current II easily by this, the monitor of a lightwave signal etc. becomes 
possible. 

[0036] In addition, although drawing 5 , drawing 7 , drawing 9 , drawing 1 1 , and drawing 12 showed 
the concrete circuit with the gestalt of each operation mentioned above, as long as this is a circuit which 
does not pass because it illustrated, but attains the same function, it may be other circuitry. 
[0037] Moreover, although the offset detector 2 is constituted from a parallel circuit of a capacitor CI 
and resistance Rl, such a parallel circuit is connected to plurality and a serial, and you may make it 
constitute the offset detector 2 from a gestalt of each operation mentioned above according to the 
property of Photodiode PD. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle explanatory view of this invention. 

[Drawing 2] (A) is drawing showing the current outputted from a photo detector, (B) is drawing 
showing the drawing current generated by this invention, and (C) is drawing showing the current 
inputted into the preamp in this invention. 

[Drawing 3] (A) is drawing showing the current outputted from a photo detector at the time of a same 
sign continuation input, (B) is drawing showing the drawing current generated by this invention at the 
time of a same sign continuation input, and (C) is drawing showing the current inputted into the preamp 
in this invention at the time of a same sign continuation input. 

[Drawing 4] It is the block diagram showing the 1st configuration of the gestalt of operation. 

[Drawing 5] It is drawing showing the circuitry of the gestalt of the 1st operation. 

[Drawing 6] It is the block diagram showing the 2nd configuration of the gestalt of operation. 

[Drawing 7] It is drawing showing the circuitry of the gestalt of the 2nd operation. 

[Drawing 8] It is the block diagram showing the 3rd configuration of the gestalt of operation. 

[Drawing 9] It is drawing showing the circuitry of the gestalt of the 3rd operation. 

[Drawing 10] It is the block diagram showing the 4th configuration of the gestalt of operation. 

[Drawing 11] It is drawing showing the circuitry of the gestalt of the 4th operation. 

[Drawing 12] It is the block diagram showing the 5th configuration of the gestalt of operation. 

[Drawing 13] It is drawing showing the cross-section structure of a PIN diode. 

[Drawing 14] (A) is drawing showing the frequency response characteristic of a photo detector, (B) is 

drawing showing the lightwave signal inputted into a photo detector, and (C) is drawing showing the 

electrical signal outputted from the photo detector. 

[Drawing 15] (A) is drawing showing the conventional relation between the output of a photo detector, 
and the threshold for amplitude discernment, and (B) is drawing showing the output of the conventional 
amplitude discrimination circuit. 

[Drawing 16] (A) is drawing showing the input-output behavioral characteristics of the preamp of the 
conventional logarithmic amplifier format, (B) is drawing showing the wave of the conventional large 
amplitude signal inputted into this preamp, and (C) is drawing showing the conventional signal wave 
form outputted from this preamp. 
[Description of Notations] 

1 Photo Detector 

2 Offset Detector 

3 Current Drawing Circuit 

4 Preamp 

IPD The output current of a photo detector 
II Drawing current 



http ://www4 . ipdl .ncipi . go .j p/cgi-bin/tran_web_cgi_ej j e 



4/14/2006 



JP,10-022521,A [DESCRIPTION OF DRAWINGS] 
[Translation done.] 



http://www4.ipdlncipi.gojp/cgi-bin/tran_web_cgi_ejje 



, JP, 10-022521, A [DRAWINGS] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



O 







| IPD 











[Drawing 2] 

*<tt(IPD) 

(A) 



(B) 



(O 




5itt£st6 (to 



-iPD-n 



[Drawing 6] 



mm® 



3a- 



•Est? 3 7 



3b 



| IPO 



I <- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/14/2006 



JP, 10-022521, A [DRAWINGS] 



Page 2 of 6 



[Drawing 3] 

Itf&ffi. ( [ PD) 

(A) 



(B) 



(C) 




[Drawing 4] 



3a 



3b 



T 



| IPD 



i 



[Drawing 5] 




6 Vdc 



VOUT 



4 GNO 



[Drawing 7] 



http ://www4. ipdl .ncipi . go jp/ cgi-bin/tran_web_cgi_ej j e 



4/14/2006 



JP, 10-022521, A [DRAWINGS] 





[Drawing 10] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



. JP, 10-022521, A [DRAWINGS] 



Page 4 of 6 



jci. 



CI 



3d 



1 



IMS 



3e 



^ 1 



R20 



IPO 

A 



C 



[Drawing 12 ] 



TOUT 




[Drawing 13] 



~a Eg* 



ML 



N 



1 



[Drawing 11] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



4/14/2006 



• JP, 10-022521, A [DRAWINGS] 




[Drawing 



(A) 



41 



TV. 




[Drawing 15] 
(A) 




(B) 



-Xv- + 



[Drawing 16] 



http ://www4 . ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 



JP, 10-022521, A [DRAWINGS] 



Page 6 of 6 




[Translation done.] 



http://www4ipdl.ncipi.gojp/cgi-bin/tran__web_cgi_ejje 



4/14/2006 



